Generation of a genetically encoded, photoactivatable intein for the controlled production of cyclic peptides.
Cyclic peptides are important natural products and hold great promise for the identification of new bioactive molecules. The split-intein-mediated SICLOPPS technology provides a generic access to fully genetically encoded head-to-tail cyclized peptides and large libraries thereof (SICLOPPS=split-intein circular ligation of peptides and proteins). However, owing to the spontaneous protein splicing reaction, product formation occurs inside cells, making peptide isolation inconvenient and precluding traditional in vitro assays for inhibitor discovery. The design of a genetically encoded, light-dependent intein using the photocaged tyrosine derivative ortho-nitrobenzyltyrosine incorporated at an internal, non-catalytic position is now reported. Stable intein precursors were purified from the E.coli expression host and subsequently subjected to light activation in vitro for both the regular protein splicing format and cyclic peptide production, including the natural product segetalin H as an example. The activity of the intein could also be triggered in living cells.